AMPK activity is diminished in tissues of IL-6 knockout mice: the effect of exercise.
Following exercise, AMP-activated protein kinase (AMPK) activity is increased several fold in rat liver and adipose tissue as well as muscle; however, the mechanism by which this occurs is not known. Interleukin-6 (IL-6) is released from muscle in large amounts during and after sustained physical activity resulting in up to 100-fold increases in its plasma concentration, from 1-2 ng/ml to 50-100 ng/ml. We report here that incubation with IL-6 (30-120 ng/ml) increases the phosphorylation of AMPK (an indicator of its activation) and that of its target molecule, acetyl CoA carboxylase (ACC), in both extensor digitorum longus muscle and cultured F422a adipocytes. To assess more directly whether IL-6 regulates AMPK in vivo during exercise, measurements were carried out in skeletal muscle, liver, and adipose tissue of 3-month-old IL-6 knockout (IL-6(-/-)) and C57 black control mice. In agreement with previous studies in the rat, in control mice P-AMPK and P-ACC abundance was increased by 30-150% in the three tissues in response to exercise with the greatest increases in skeletal muscle. In contrast, in IL-6(-/-) mice, we found that the abundance of both P-AMPK and P-ACC was lower (60-90%) in muscle and adipose tissue at rest. Also the absolute increases in P-AMPK caused by exercise were diminished compared to those in control mice, although percentage increases were similar. In liver, decreases in P-AMPK and P-ACC in the IL-6(-/-) mice were more modest and the increases in their abundance caused by exercise were indistinguishable from those of control mice. The results indicate that IL-6 can activate AMPK in muscle and adipose tissue, and that this contributes to, but does not fully account for, the increase in AMPK activity in these tissues in response to exercise. They also suggest that a genetic lack of IL-6 is associated with a decrease in AMPK activity.